United States Patent (9

O OO

US005163765A
[11] Patent Number: 5,163,765

Levy 451 Date of Patent: Nov. 17, 1992
[54] COLLAPSIBLE KEYBOARD FOREIGN PATENT DOCUMENTS
[75] Inventor: David H. Levy, Santa Clara, Calif. 2586117 2/1987 France .......ccvccorerennne 235/145 R
8200064 1/1982 PCT Int’l Appl. .coevueennne 235/145 R
[73] Assignee: = Apple Computer, Inc., Cupertino, Primary Examiner—Edgar S. Burr
Calif. Assistant Examiner—Anthony Nguyen
Attorney, Agent, or Firm—Jonathan B. Penn
[21] Appl. No.: 846,188 [57] ABSTRACT
. A collapsible keyboard for use with portable personal
(22] Filed: Mar. 4, 1992 computers is disclosed. A first preferred embodiment of
the present invention comprises a keyboard molded
[51] Int. CLS v B41J 5/16; B41J 5/12 from a conductive, elastomeric material and a collaps-
[52] US.Cl oot 400/492; 400/472; ible frame/circuit board substrate, the substrate having
200/5 A; 235/145 R a plurality of electrical contacts to indicate to the com-
[58] Field of Search ............... 400/492, 490, 493, 495, puter when a key is pressed. As the keyboard is formed
400/472; 200/5 R, 5 A, 515, 514, 513, 512; from an elastic material, it can be compressed into a
235/145 R first, closed position of minimum size to facilitate carry-
ing the computer and to minimize the computer’s size.
[56] References Cited I}r: the ]keyblsard’s se?ond, expar;ded positig\rllil each of
the molded keys overlies a pair of contacts. en a key
U.S. PATENT DOCUMENTS is pressed while the keyboard is in this second position,
3,699,294 10/1972 Sudduth ...ccccoovvcrrereecrnnn. 200/5 A an electrical circuit is formed by the key and the
3,940,758 2/1976 Margolin «ocvennvecninnininns 200/5 A contacts, indicating to the computer both that a key has
4,302,648 11/1981 Sago etal wovcoiiiciisiinenes 200/515  been pressed and which key has been pressed. In an-
4,492,829 171985 ROdrique wooocooerevicinrssscnnes 200/5 A other embodiment of the present invention, two pairs of
4,536,625 8/1985 Bebie ..ccoecevinriirrrirnenenenn 200/5 A derlie each key, one pair being used when
4,710,597 12/1987 Loheac ... 2357145 R Comtacts underle ea Y, one p g A
4,800,243 1/1989 Osawa et al. woovoooerrvorn., 2007514  the keyboard is in its first position and the other pair
4,950,874 8/1990 Damitio et al. .. 4007472 being used when the keyboard is in its second position.
4,952,761 8/1990 Viebrantz ........... .. 200/513
5,044,798 9/1991 Roylance et al. ......ccovuueue. 400/472 5 Claims, 1 Drawing Sheet

i}

= =

72

T

74

P
76

LA A T S T S T s L B

———

78

79; 79 79 ) 78

79



